Naturally occurring salicylates existing in a great variety of plants have been used as medical remedies over the centuries by scattered tribes and civilizations. Since acetylsalicylic acid (aspirin) was introduced in 1899, its strong analgesic action has resulted in its becoming the most widely used medication today.
Although ingestion of aspirin has long been known to be associated with gastro-intestinal disturbances, both functional (nausea, vomiting, and epigastric distress) and pathological (ulceration and haemorrhage), the mode of action of these disturbances is not clear. There is evidence to suggest that factors other than gastric irritation play a part in the production of the nausea (Caravati and Cosgrove, 1946) , and Wood (1963) has postulated an inhibitory effect on digestive ferments as being responsible.
The present experiments were designed to make direct observations on the effect of aspirin applied locally upon the acid secretory function of gastric mucosa and to relate this with histological appearances.
MATERIALS AND METHODS
Sixteen adult dogs were used. Under intravenous Nembutal anaesthesia a section of full-thickness gastric wall with an intact blood supply was brought through a stab incision in the animal's abdominal wall and sutured over an equivalent area from which the skin had previously been excised ( Figs. 1 and 2 ). Immediately after the formation of the explant the animal was given an intramuscular injection of histamine acid phosphate (0 5 mg./kg. body weight) and the pH response determined by observing the colour change in universal indicator paper which was laid over the explant. In eight animals the anterior half of the explanted mucosa was covered with 0 5 g. of powdered aspirin. After one hour the aspirin was washed off with water and the response of the explant to a further injection of histamine was again determined. Twenty-four hours later the histamine test was repeated.
In two further experiments, after application of the aspirin, the injection of histamine was 
RESULTS
The fluid on the surface of each of the 16 freshly made, unstimulated explants was slightly alkaline (pH 9-10), but 15 to 20 minutes after injection of histamine the reaction became strongly acid (pH 1-2). In the control animals the explant continued to show a strongly acid response to histamine for a minimum of three days post-operatively, as previously reported by Milton and Finckh (1960) .
In those explants partly covered with powdered aspirin for one hour there was no further secretion of acid from the covered area from the time the aspirin was removed, but at that stage the adjacent part of the explant not covered with aspirin continued to secrete acid. However, this adjacent area also consistently failed to secrete acid when tested 24 hours later.
In the two animals given repeated injections of histamine two hourly, after the removal of aspirin, although the area which had been covered with aspirin failed to secrete acid, the uncovered area continued to secrete acid when stimulated more than 24 hours later.
APPEARANCE OF THE EXPLANTS The application of aspirin caused visible changes in the macroscopic appearance of the explants. To ihe naked eye there was evidence of oedema and small haemorrhagic petechiae on the surface of the explants immediately after removal of the aspirin. These appearances increased over the next 48 hours. Microscopically, immediately after the removal of the aspirin, there was a little intercellular oedema (Figs. 3 and 4) . Over the following 24 hours subepithelial red cells and inflammatory cells appeared, there was progressive loss of epithelial surface cells with a continuing increase of oedematous spaces, and finally a complete loss of surface epithelium (Figs. 5 and 6 ). Deeper the gastric glands appeared to be little affected by this superficial inflammation during the first 24 hours, but after 48 hours the full thickness of gastric mucosa was involved (Figs. 7 and 8 ).
There was no obvious evidence of absorption of aspirin from the surface. The area of explant not covered with aspirin showed a less severe and slower progression of similar inflammatory changes (Figs. 9 and 10 ). When the histamine was repeated two hourly, inflammatory changes did not spread to the adjacent mucosa. (Douthwaite and Lintott, 1938; Grossman, Matsumoto, and Lichter, 1961; Roth, Valdes-Dapena, Pieses, and Buchman, 1963) . The macroscopic and microscopic changes have been clearly documented and some evidence has been given that nausea due to salicylates is at least partly of central origin (Caravati and Cosgrove, 1946) . There still remains, however, considerable doubt concerning the effects of salicylates on gastric secretory function. Some workers have reported that aspirin increases gastric acidity (Schnedorf, Bradley, and Ivy, 1936; Davison, Smith, and Smith, 1962) , whereas others have reported a reduced acid output (Winkelman and Summerskill, 1961) and that gastric bleeding occurred while the acidity was very low (Lynch, Shaw, and Milton, 1964) .
From the present experiments it may be concluded that the superficial erosions and inflammation of the gastric mucosa are not a result of increased acidity. The local application of aspirin was immediately followed by failure to detect acid on that area, even though in the early stages the inflammation and erosions were quite superficial and the deeper gastric glands histologically appeared to be unaffected. In these experiments the inflammation and depression of acid secretion spread to the adjacent areas of mucous membrane except when the animal was repeatedly stimulated with histamine. Repeated stimulation appeared to protect the adjacent mucous membrane as indicated by the retention of its capacity to secrete acid and the normal histological appearance. This protection may have been due to the continuous secretion of gastric juice washing away all traces of aspirin.
Previous work in these laboratories has shown that systemic absorption of large amounts of aspirin in cats inhibits the flow of gastric juice (Lynch et al., 1964) , but the results obtained in the present experiments are clearly not due to absorption of large amounts of aspirin as there was no detectable loss of aspirin from the mucosal surface.
SUMMARY
In 16 dogs a section of the gastric wall with intact blood supply was explanted onto the abdominal wall. Direct application of powdered aspirin caused an inhibition of acid secretion in response to histamine even though at this stage the gastric glands appeared histologically to be unaffected. This inhibition of acid secretion was rapidly followed by the histological appearance of a severe superficial inflammation which initially resulted in loss of surface epithelium and eventually destroyed the full depth of mucous membrane. Both the inability to secrete acid and the inflammation spread to adjacent gastric mucosa except when repeated injections of histamine were given. The findings indicate that acute aspirin gastritis is not the result of increased acid secretion.
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